Various theoretical models converge on the notion that depression may be characterized by deficits in appetitive motivation, in particular, dysregulation in the behavioral activation system (BAS), also sometimes referred to as approach, but not necessarily by specific deficits in the behavioral inhibition system, also termed withdrawal (Davey, Yucel, & Allen, 2008; Davidson, 1998; Depue & Iacono, 1989; Forbes & Dahl, 2005 , 2012 . The appetitive system aids in regulating and guiding behavior toward rewards, and positive affect is generated in the anticipation of successful receipt of reward, whereas negative affect (e.g., sadness, frustration) can be engendered when striving for a desired goal is thwarted (Carver, 2004) . Moreover, the appetitive= approach system is suppressed when pursuit of goals and attainment of rewards are blocked, and extensive suppression of the reward system has been proposed to result in depression (Davey et al., 2008) . Symptoms of depression, such as anhedonia, withdrawal, and psychomotor retardation, may be understood as reflecting a perturbed appetitive motivational system and reward processing. These affective and motivational symptoms have been explained from an evolutionary perspective as an adaptive response signaling the need to desist from unsuccessful efforts to attain an unreachable goal or reward (Allen & Badcock, 2003) .
Despite the prominence of emotion-based motivational theories of depression, however, no research has examined emotional reactivity to nonreward and lack of goal attainment in depression among youth. Relatively more research has investigated lowered positive affect and altered reward processing among currently depressed individuals (Forbes, 2009; Forbes & Dahl, 2005 , 2012 . The present study sought to examine negative emotion reactivity in response to failing to attain a desired goal and reward. We studied whether negative emotional reactivity to failure was elevated specifically among remitted depressed youth compared to a psychiatric control group of youth with externalizing disorders and healthy controls as the extant research has used currently depressed youth (e.g., Forbes, Shaw, & Dahl, 2007) . Overall, the present research aimed to advance knowledge on whether altered appetitive motivation and approach processes are linked with negative emotional reactivity in response to failure and whether such negative emotions specifically characterize youth whose depression has remitted.
Considerable research shows that dysregulation of the appetitive=approach system is associated with reductions in the experience of positive affect (Forbes & Dahl, 2005 , 2012 . Most of the support for this proposal comes from research in which depressed individuals self-report low levels of positive affect (e.g., Clark, 2005; Lonigan, Phillips, & Hooe, 2003) . In addition, a few non-selfreport studies have shown altered approach processes using tasks with reward-related choices and behavior paradigms (e.g., Forbes et al., 2007; Henriques & Davidson, 2000) or attenuated emotional response to positive affective stimuli (e.g., Sloan, Strauss, Quirk, & Sajatovic, 1997; Sloan, Strauss, & Wisner, 2001 ). Forbes and colleagues found that under conditions of a high probability of reward, depressed boys did not choose high-magnitude reward options more often than low-magnitude reward options. This is in contrast to boys with anxiety and externalizing disorders, who did not exhibit unusual reward-related choices. Clearly, studying reduction in positive affect as an emotional response to dysregulated approach motivation and reward processing in depression is important.
However, less research has examined whether negative emotional responses are altered when the appetitive=approach system is thwarted in pursuit of a self-relevant goal and failing to attain a desired reward. This lack of research investigating negative emotional reactivity to appetitive=approach processes may be because appetitive motivation is frequently equated with increases in positive affect only, and behavioral inhibition system activity tends to be equated with negative affect only (see Carver & White, 1994 , for review). Yet Carver (2004 clearly articulates the links between negative affect (e.g., sadness, frustration) and doing poorly at approach, especially when the goal is self-relevant and the appetitive system is activated. Still, much of this evidence derives from social psychological research with healthy adults (e.g., Higgins, Shah, & Friedman, 1997; Shah & Higgins, 2001 ). To our knowledge, no research has extended this line of research indicating that disturbed appetitive=approach motivation (i.e., prevention of attainment of maximum rewards) is linked with negative affect to clinical populations, particularly youth with clinical depression.
The present study tested this key hypothesis from emotion-based motivation depression theories that failure to attain a desired, self-relevant goal would suppress the reward=approach system and produce negative affect. We examined whether the appetitive motivational system and negative emotional reactivity, which is expected to result from failure to attain a self-relevant goal and reward, are disturbed in youth who have experienced an episode of depression. We addressed this question by using a novel, ecologically valid reward striving task that was designed to activate the appetitive=approach system as youth sought to obtain a self-relevant goal (i.e., achievement by succeeding at completing a very difficult puzzle) and attain reward (i.e., receive money). We designed this task to activate the BAS over time and with sustained effort necessary to achieve the goal and reward. We made this choice based on research demonstrating that actively working to achieve a goal and anticipating reward most activate the dopaminergic reward system (Berridge & Robinson, 1998) and are most relevant to depression (Davey et al., 2008) . We examined objective facial expressions of emotion throughout this reward striving task as youth failed to achieve their desired goal.
We chose to study these emotion-based motivational processes among remitted depressed youth because depression is a recurrent and chronic condition (Rutter, Kim-Cohen, & Maughan, 2006) . Most individuals experience their first onset of depression in childhood or adolescence (Hankin et al., 1998) , and after an initial depressive episode, previously depressed youth are 2 to 7 times more likely to experience a recurrence later in life compared with nondepressed youth (Rutter et al., 2006) . Depressed individuals exhibit reduced frequency of experiencing positive reinforcement (Lewinsohn & Gotlib, 1995) , and behavioral activation interventions can ameliorate depression (Dimidjian et al., 2006) . Examining disturbed appetitive motivation and emotion response after failing to achieve success and reward among remitted depressed youth could inform processes that contribute to the increased risk for recurrence over the lifespan (Rutter et al., 2006) . In addition, we investigated whether perturbed appetitive motivation and emotion reactivity to failing during the reward striving task was specifically associated with remitted depression compared to healthy normal and psychiatric control groups, specifically youth diagnosed with externalizing disorders (attention deficit hyperactivity disorder [ADHD] , conduct disorder [CD] , or oppositional defiant disorder [ODD] ). We elected externalizing disorders as the relevant psychiatric control group given prior proposals that externalizing symptoms, such as impulsivity, are the result of excessive activity in reward systems (Beauchaine, 2001) .
In sum, our primary aim was to examine how emotion response in the pursuit of a desired goal would be affected specifically by an episode of depression. We used a novel, self-relevant, reward striving task to elicit approach, appetitive motivational processes, as these have been hypothesized to be disrupted in and by clinical depression. We hypothesized that objective facial expressions of negative emotions would be exhibited more during the failure condition of the reward striving task. We further hypothesized that this effect would be observed specifically among remitted depressed adolescents as these previously depressed adolescents' inability to achieve their desired goal should suppress their appetitive motivational reward system. Inhibition of this motivational system has been hypothesized to occur in depression (Davey et al., 2008) .
METHOD

Participants and Procedures
Recruitment targeted children who (a) had a past diagnosis of depression, (b) had a diagnosis of ADHD, or (c) had no history of psychiatric diagnosis. Multiple recruitment methods were used, including flyers posted in community locations and medical=psychiatric clinics and advertisements placed in local newspapers and distributed through university list serves.
Parents who were interested in having their child participate in the study called the laboratory. A brief screening was conducted with parents to determine the eligibility of their child. Youth were excluded if they had a severe learning or psychiatric problem (e.g., autism, psychosis) that was likely to interfere with completion of the extensive laboratory protocol; only one child met this criterion and was excluded. Each eligible youth, along with one parent (mothers in most cases), was scheduled for a laboratory visit. Parents of participating youth reported an average educational attainment of ''some college or a 2-year degree'' and an average yearly household income of $41,000 to $60,000. Children and parents were reimbursed for their participation.
The final sample consisted of 98 youth (56% female) between the ages of 9 and 15 (M age ¼ 12.68, SD ¼ 2.16). The sample was 67% Caucasian, 32% African American, and 1% multiracial. In our sample, 34 adolescents (55% female) received a pure past diagnosis of depression (i.e., no comorbid externalizing disorder), 30 adolescents (33% female) received a pure current or past diagnosis of ADHD or another externalizing disorder (i.e., no mood disorder), and 34 adolescents (50% female) received no diagnosis. Adolescents with comorbid depression and externalizing diagnoses (n ¼ 12) were excluded from the present study in order to examine whether emotion reactivity to the reward striving task was associated specifically with pure remitted depression. Formerly depressed adolescents had to be 6 month symptom-free to receive a diagnosis of past depression (Frank et al., 1991) . We requested that parents withhold stimulant medication on the day of the study for those youth with a diagnosis of ADHD.
The parent and child came to the laboratory; provided informed consent; and completed a battery of questionnaires, diagnostic interviews, and tasks. Measures relevant to the current study are described next. Youth and parents first completed some questionnaires, then the child completed the first reward striving task intended to end in failure, followed by diagnostic interviews and additional questionnaires, and finally the second, control reward striving task. Debriefing occurred at study end. The Institutional Review Board approved all procedures.
Clinical Diagnoses
The Kiddie Schedule for Affective Disorders and Schizophrenia-Present and Lifetime Version (KSADS-PL; Kaufman et al., 1997) was used to assess the Diagnostic and Statistical Manual of Mental Disorders (4th ed.; American Psychiatric Association, 1994) diagnoses of major or minor depressive disorder or an externalizing disorder (ADHD, CD, or ODD). The psychotic screen was used to rule out psychotic disorder. Adolescents and parents completed the KSADS interview separately. Discrepancies were resolved through consensus meetings and best estimate procedures. Inter-rater reliability for the KSADS based on 20% of the interviews (n ¼ 20) was good (j ¼ .87).
Reward Striving Task
To test how the appetitive=approach system and associated emotional reactivity are related to depression, we developed a reward striving task that was designed to activate self-relevant goal seeking and reward striving behavior. To this end, we utilized a puzzle box task modeled after a similar task used with younger children (second and fifth graders; Eisenberg et al., 2005) . This NEGATIVE EMOTION REACTIVITY puzzle box task was used in two conditions, both of which were designed to activate the appetitive=approach system. In one condition, the reward striving task was modified to make it very difficult for the children to attain the self-relevant goal of demonstrating achievement and success and then to obtain monetary reward. As a result, this task was expected to elicit negative emotions in response to the failure to attain the desired goal and reward. Observational coding included a variable regarding persistence on the task. Youth were allotted 5 min to complete the task and receive a reward. Although several youth became very frustrated and stopped trying to complete the puzzle for several seconds during the failure condition, they continued to persist throughout the task. This level of persistence can be interpreted as an index of interest and that the task elicited self-relevant goals and appetitive=approach behaviors in youth. The second condition was designed as a control task and was not expected to substantially elicit positive or negative emotion. Youth were videotaped from behind a one-way mirror while completing both conditions of the task, and sound was recorded using a small, unobtrusive microphone placed next to the adolescent. They were not aware they were being videotaped or observed. Before and after each condition, the child completed a visual analogue scale (VAS) using an emotion thermometer (range ¼ 0-100) to assess particular emotions (sad, frustrated, angry, happy, alert, and interested) as a manipulation check that each condition was eliciting the expected emotional valence.
Failure condition. This condition was designed to increase the likelihood that youth would fail while striving to attain a self-relevant goal and desired reward, and as a result, was intended to elicit negative emotion (Carver, 2004) . In this condition adolescents sat alone in a room at a table in front of a 16 Â 18 Â 7 1 2 00 wooden box with armholes cut into one side and an open top. Inside the box were pieces of a magnetic puzzle. A photograph of the completed three-dimensional puzzle was clipped to the outside of the box so that the adolescents could easily see what the final, completed puzzle should look like. The puzzle was difficult to complete. A loudly ticking kitchen timer was placed next to the box. The box was covered with a blanket, and adolescents were given 5 min to try to solve the puzzle in the box without being able to see the pieces they were manipulating. Adolescents were left alone in the room and told that if they solved the puzzle within the 5 min they would receive a prize-a $5 gift certificate. After 5 min the experimenter returned to the room and removed the box.
Control condition. This condition was intended to be emotionally neutral. We wanted to compare youths' facial displays of emotion after failing on the first reward striving task to their facial displays of emotion after succeeding during this control task. For this part of the experiment, youth were given the same puzzle task. The blanket was removed from the puzzle box, and youth were given as much time as needed to finish the puzzle. The control condition was expected to be more emotionally neutral (i.e., less emotional reactivity) in comparison to the initial failure condition. In addition, youth were not offered the monetary reward if they completed the puzzle in the control condition. Thus, in this condition they were not striving as actively to attain self-relevant goal or desired reward, making BAS activation less likely.
Coding Emotion Reactivity
We used facial displays of emotion to index emotion response because emotions often involve micromomentary changes and can be difficult to measure through questionnaires alone (Cole, Martin, & Dennis, 2004; Mauss & Robinson, 2009 ). Data derived from observational studies can better assess the activation and experience of emotion, especially emotional responses that are believed to reflect affective components of the BAS, such as positive affect when anticipating and successfully pursuing a goal, as well as negative affect when reward striving is thwarted or unsuccessful (Carver, 2004) . One of the primary components of an emotion response is behavioral expression (facial, vocal, or bodily indicators; Keltner & Ekman, 2004) . Of the three indices of emotion state, facial expression is particularly sensitive to the valence of an emotion (Ekman, Friesen, & Ancoli, 1980; Mauss & Robinson, 2009 ). Therefore, we used facial displays of emotion to assess emotional reactivity.
Two trained coders, blind to child diagnosis and task condition (i.e., failure or control), independently watched videotapes of youths' facial displays of emotion in the failure and control conditions. Positive and negative facial displays of emotion reactivity were assessed across both conditions. Examples of facial displays of negative emotion reactivity included brows sharply lowered and drawn together; vertical wrinkle or bulge between brows; nasal root broadened; eyes squinted; and mouth straight, angular, or drawn tightly shut. Examples of facial displays of positive emotion reactivity included smooth forehead, crow's feet apparent, mouth smiling or eyes squinted or narrowed, and cheeks raised from smiling.
To assess interrater reliability, we calculated intraclass correlation coefficients (ICCs) within the failure and control conditions for positive and negative emotional displays, separately, on a subset of 11 cases ( In addition, coders used an 11-point Likert scale, ranging from À5 (extremely negative) to 5 (extremely positive), with 0 being neutral, to provide ratings of the average emotion expression across the 5 min for each of the two conditions. During the failure condition 43% of youth displayed a negative emotional expression, 51% displayed a neutral expression, and 6% displayed a positive expression. During the control condition, 8% of youth displayed a negative emotional expression, 86% displayed a neutral expression, and 6% displayed a positive expression. These descriptive results provide initial validity data suggesting that the control condition was emotionally neutral, and the failure condition produced relatively more negative emotional displays, as expected.
Emotion was conceptualized along a dimensional perspective, which uses a two-factor circumplex model in which positive emotion states and negative emotion states are largely independent of each other and can be experienced simultaneously (Watson & Tellegen, 1985) . According to the dimensional perspective, valence, which contrasts states of positive emotions with negative emotions, is considered a basic property of emotion experience (for a review, see Barrett, 2006) . Because valence is considered a fundamental component of emotion responding, it has been suggested that valence be examined first before discrete categories of emotion specificity be investigated (Mauss & Robinson, 2009 ). In accordance with the dimensional perspective and given our primary aim to examine emotional reactivity to activation of the appetitive=approach system after failing to achieve a self-relevant goal and desired reward, we elected to dichotomize the valence of facial displays of emotion. This was done to examine specifically negative emotional response in the failure condition when the youth were unable to achieve their goal and the appetitive=approach system was blocked when striving for a desired reward. Prior research (Carver, 2004) suggests that failure to attain the desired goal would elicit predominantly negative emotional responses (e.g., frustration, sadness, anger) as opposed to neutral or positive emotion. Thus, for the main analyses in this study, coders' ratings of adolescents' average emotional reactivity was dichotomized into typically negative (ranging from À5 to À1) versus typically neutral or positive (ranging from 0 to 5). Coder agreement for this dichotomous global rating was 90%; kappa was .83.
Self-Report Measures
Depressive symptoms. Youth completed the 27-item Children's Depression Inventory (Kovacs, 1985) to assess current levels of depressive symptoms. The Children's Depression Inventory has demonstrated reliability and validity (Kovacs, 1985) . Internal consistency was good (a ¼ .83).
Trait positive and negative affect. The 21-item Positive and Negative Affect Schedule (Watson, Clark, & Tellegen, 1988 ) was used to assess youths' self-reported general emotional distress (i.e., trait negative affect) and well-being (i.e., trait positive affect). This instrument asks individuals to rate their degree of various feelings and emotions (e.g., interested, excited, irritable, distressed) experienced during the past week, using a 1-to-5 Likert scale. Youths' total scores for 10 positive emotions (a ¼ .85) and 11 negative emotions (a ¼ .86) were utilized. Table 1 shows associations among diagnostic groups, demographics, and clinical characteristics. The formerly depressed group did not significantly differ from the externalizing group or the no disorder control group on current depressive symptoms or positive affect. However, remitted depressed and externalizing adolescents reported significantly greater levels of negative affect than control adolescents. No significant age or sex differences among groups were found.
RESULTS
Demographic and Clinical Characteristics
Manipulation Check: Emotion Response
To determine if the failure condition of the reward striving task induced negative emotions, as anticipated given that the appetitive=approach system would be blocked when individuals strove for, but were unable to attain, reward, we first examined the mean number of discrete facial displays of positive and negative emotion across the failure and control conditions. As Figure 1 shows, the failure condition elicited significantly more negative facial expressions. The mean number of positive and negative emotions displayed in the failure condition significantly differed from 0, t(97) ¼ 5.58, p < .001, d ¼ 1.13; t(97) ¼ 9.76, p < .001, d ¼ 1.99, respectively. In addition, the mean number of positive and negative emotions displayed in the control condition significantly differed from 0, t(97) ¼ 3.56, p < .01, d ¼ .73; t(97) ¼ 3.25, p < .01, d ¼ .65, respectively. Importantly and consistent with expectation, significantly more negative emotions than positive emotions were displayed during the failure condition, t(97) ¼ 8.87, p < .001, d ¼ 1.8. Likewise, significantly more negative emotions were displayed during the failure condition compared to negative emotion in the control condition, t (97) In sum, these results from different methods and sources of assessing emotional reactivity, including observational coding of discrete facial displays of emotion, average observed emotional response, and self-report on the VAS=emotion thermometer, supported the hypothesis that youth exhibited greater negative emotion in response to failing to attain the desired goal during the reward striving task.
Emotion Reactivity in Formerly Depressed and Non-Depressed Control Participants
Our primary hypothesis was that formerly depressed youth would show significantly more negative emotion FIGURE 1 Positive and negative emotion reactivity in the failure and control conditions in the reward striving task.
616
HANKIN, WETTER, FLORY reactivity during the failure condition of the reward striving task compared to control youth. Chi-square tests were used to compare diagnostic status (formerly depressed vs. nondepressed controls) with average emotion reactivity (negative emotion vs. neutral=positive emotion) observed throughout the failure condition. Results revealed significant differences between youths' emotion reactivity and diagnostic status. Specifically, 74% of formerly depressed youth reacted with a negative emotional response in the failure condition of the reward striving task, whereas only 19% of the nondepressed youth displayed negative emotion responses, v 2 (1, N ¼ 68) ¼ 3.98, p < .05. Figure 2 shows this effect. There was no significant difference in emotion response during the control condition between formerly depressed and nondepressed youth, v 2 (1,
In addition to the significant difference for objective facial displays of negative emotion, a 2 (group) Â 2 (time) repeated measures analysis of variance revealed a significant Group Â Time interaction for the VAS ratings on negative emotion, F(2, 97) ¼ 3.13, p < .05, but not positive emotion, F(2, 97) ¼ 1.16, ns. Follow-up analyses showed that the previously depressed group reported subjectively more negative emotional response on the VAS between prefailure (M ¼ 10.58, SD ¼ 18.2) and postfailure (M ¼ 73.23, SD ¼ 52.2), t(33) ¼ 6.61, p < .01, d ¼ 1.6. The control group also reported subjectively more negative emotional response on the VAS between prefailure (M ¼ 10.03, SD ¼ 17.2) and postfailure (M ¼ 43.54, SD ¼ 62.2), t(33) ¼ 2.98, p < .05, d ¼ .73, yet this difference for the control group was not as large as that observed with the remitted depressed group, t(63) ¼ 2.16, p < .05, between depressed and control youth for VAS postfailure. These results show that formerly depressed youth exhibited greater negative emotional response only when they were striving for, yet failed to attain, their goal and reward.
Additional analyses were conducted to determine whether negative emotion reactivity to the failure condition of the reward striving task was uniquely associated with a history of depression compared with externalizing disorders (ADHD, CD, and ODD). Results of chi-square analyses revealed that negative emotion reactivity was associated specifically with remitted depression but not with externalizing diagnoses. Specifically, 74% of formerly depressed youth displayed negative emotion reactivity to the failure condition, whereas only 17% of externalizing youth exhibited negative emotion response in this condition, v 2 (1, N ¼ 64) ¼ 4.87, p < .05. Figure 2 shows this effect. There was no significant difference in emotion response during the control condition between formerly depressed and externalizing, nondepressed youth, v 2 (1, N ¼ 64) ¼ .53, ns. In addition, there was no significant difference in emotion response between youth with externalizing diagnoses and controls with no psychiatric disorder in either the failure or the control condition,
DISCUSSION
Clinical and affective scientists have emphasized the central role that disturbed emotion and alterations in the appetitive=approach motivational system may play in the ontogeny of depression (e.g., Davidson, 1998; Forbes & Dahl, 2005) . More recently, depression among youth has been viewed as a disorder involving disrupted emotion (e.g., Cole, Luby, & Sullivan, 2008; Kovacs, Joormann, & Gotlib, 2008) and perturbed motivation (Ernst & Spear, 2009; Forbes, 2009; Forbes & Dahl, 2012; Pine, 2009) . The findings from this study demonstrate that youth with remitted clinical depression exhibit disturbances in negative emotion reactivity specifically after failing to achieve a self-relevant goal and not attaining reward in a novel reward striving task (i.e., not completing a difficult puzzle to demonstrate achievement and receive monetary reward). These FIGURE 2 Remitted depressed youth displayed more negative emotion reactivity in failure condition of reward striving task. NEGATIVE EMOTION REACTIVITY results were obtained using objective observational ratings of youths' emotional response, particularly facial displays of emotion, which are considered the most valid (Ekman et al., 1980; Mauss & Robinson, 2009) , as well as changes in youths' subjective emotional reports before and after failure. Finally, the significant differences in negative emotional reactivity to failure were specific to remitted depressed youth compared with healthy controls as well as psychiatric controls (i.e., youth diagnosed with externalizing disorders). This novel reward striving task was designed to activate youths' appetitive=approach system as they pursued a self-relevant goal and desired reward. The fact that remitted depressed youth exhibited significantly more negative emotional reactivity after failure in this reward striving task suggests that the appetitive= approach motivation system is altered by depression. These findings are consistent with results from research showing that remitted depressed adults demonstrate a hypoactive BAS compared to controls (Kasch, Rottenberg, Arnow, & Gotlib, 2002; Pinto-Meza et al., 2005; Sigmon & Nelson-Grey, 1992) . Clearly, disturbed emotional response to failure after activation of the appetitive system may be a consequence of depression, but this dysregulated process may be fairly traitlike (Hasler et al., 2009) . Prior research suggests that altered reward processing in a decision-making task predicts future depression in adolescent boys (Forbes et al., 2007) and that disturbed reward processing may be present before the onset of depression and persist between episodes among adults (Hasler et al., 2009) .
Results from the present analyses advance knowledge on the roles that perturbed appetitive motivation and altered emotion reactivity in response to failure have in depression; specifically, negative emotion reactivity in the failure condition was uniquely related to depression, not externalizing disorders. These results are especially striking because, despite the high levels of comorbidity among internalizing and externalizing disorders (Angold, Costello, & Erkanli, 1999) , results demonstrate the diagnostic specificity of negative emotion reactivity to depression, compared to externalizing disorders. Trait negative emotionality is elevated in depression and externalizing disorders (Tackett & Krueger, 2005 ). Yet ADHD, CD, and ODD are typically not conceptualized as disorders with altered emotion or motivation as core disturbances (Lahey, Moffitt, & Caspi, 2003) , whereas these are viewed as central deficits in depression (Davidson, Pizzagalli, & Nitschke, 2008) . Thus, our findings are consistent with and support conceptualizations that disturbed emotion reactivity and motivational processes are uniquely associated with depression rather than externalizing disorders.
Particular strengths and limitations of the present research need to be considered. To our knowledge, no prior research examining potential deficits in motivation and emotional reactivity used groups of remitted depressed youth and a psychiatric control group to examine specificity of emotion-based motivational processes. Although the present design cannot disentangle altered negative emotion reactivity in response to failure as potential cause, consequence, or correlate, prior research found deficient reward processing related to both current and future depressive symptoms among youth (Forbes et al., 2007) . Thus, these data with remitted depressed youth complement prior research in suggesting that such deficiencies may persist beyond depression remittance and that dysregulation in reward processing and affective response may be fairly traitlike (Forbes, 2009) . Clearly, future research is needed to address these hypothesized processes as potential vulnerability to development of depression.
The use of multiple methods to assess emotional reactivity, including observational coding of facial expression, questionnaires, and subjective ratings, suggests that results were not due to a particular method or informant. Still, examining the convergence of these results with other methods intended to activate BAS and assess emotional reactivity, especially drawn from affective neuroscience (Davidson et al., 2008) , would be informative. Despite theoretical motivation for the dichotomization of positive and negative emotion reactivity, variability in the data was reduced as a result. The use of continuous measures of emotion response (e.g., number of discrete displays of emotion, frequency or intensity of emotional response) would add richness to the data and could lead to important advances in this area of research.
Last, additional research that examines both positive and negative emotion reactivity in response to BAS activation could enhance knowledge in the field. Specifically, it would be interesting to contrast the valence of emotion expressions for psychiatric and control youth in tasks designed to thwart success versus tasks designed to optimize success. The task used in the present study was designed to result in failure and illicit negative emotion reactivity; thus youth demonstrated a relatively low rate of positive emotions. This low rate of positive emotion reactivity prevented further analyses of positive emotion in the current study. Future research is needed to use ecologically valid tasks designed to elicit positive affect among adolescent to further investigate whether positive emotions are diminished in adolescent depression.
Implications for Research, Policy, and Practice
Extensive research in affective neuroscience has demonstrated the importance of positive emotion for protecting against psychiatric disorders, especially 618 HANKIN, WETTER, FLORY depression, and building resiliency and healthy development (Davey et al., 2008; Davidson et al., 2009; Forbes & Dahl, 2005) . Low levels of positive affect, and dysregulation in emotion regulation, especially difficulty upregulating positive emotion, have been directly implicated in risk to depression (Durbin, Klein, Hayden, Buckley, & Moerk, 2005; Feng et al., 2009; Forbes et al., 2009; Sheeber et al., 2009) . Deficits in appetitive motivation, especially dysregulation in BAS, have been one of the primary ways in which investigators have tended to study low positive affect and emotion dysregulation. With this increasing body of research and evidence, translational clinical scientists have begun to develop and test emotion-focused interventions aimed at low positive affect, difficulty upregulating positive emotions, and dysregulation in BAS in an effort to ameliorate depression. For example, Kovacs and colleagues (2006) have provided initial evidence demonstrating that a contextually based emotion regulation therapy is effective at treating depression among youth. In addition to this intervention aimed directly at helping youth to upregulate positive emotions, other successful, evidence-based interventions also target deficits in positive affect and reward (e.g., behavioral activation; Dimidjian et al., 2006) in an effort to treat depression.
The findings of the present research, in which remitted depressed adolescents continue to exhibit deficits in appetitive motivation, suggest that interventions targeting youths' dysregulated emotion systems, especially BAS, hold promise for reducing this burdensome, recurrent psychiatric disorder. Finally, recent calls for personalized interventions (e.g., Insel, 2009 ) emphasize the importance of considering and evaluating individual differences that may moderate and enhance the possible effects for interventions aimed at increasing positive emotion and reward for depressed individuals. Recent research has demonstrated a significant interaction between youths' genetic susceptibility (serotonin transporter promoter, 5-HTTLPR) and positive parenting in the prediction of youths' level of positive emotion (Hankin et al., 2011) . Consistent with the differential susceptibility hypothesis (Belsky & Pluess, 2009) , results showed that youth carrying short alleles of 5-HTTLPR exhibited lower positive emotion under environmental conditions of unsupportive parenting and higher positive emotion levels under supportive parenting environmental contexts. Taken together, 5-HTTLPR may be one salient individual difference, and level of positive= supportive parenting may be one important environmental context, that could be used in future intervention development to personalize treatments focused at upregulating positive emotion and enhancing appropriate experience of rewards in efforts to improve positive emotion and behavioral activation interventions to treat adolescent depression.
